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Plates and Flanges 



Fig. 33.18 Flange ring notation for stress check under toroidal moment. 


twist may be calculated from the simplified expression 


, _ 0.9 6W(R-r)R 
1 h 2 r 2 (l + /)log e k 


(33.29) 


The flange ring notation applicable to Eq. (33.29) is shown in Fig. 33.18. 


LOCAL BENDING OF FLANGE RING 

When the rib system is relatively rigid and the resulting toroidal deformation of the 
main flange ring is limited, it is still recommended that the order of the local stresses 
likely to exist in the flange ring under the individual bolt loads be checked. Because 
of the symmetry, only one portion of the flange, held by the two consecutive ribs 
and the corresponding portion of the pipe wall, needs to be examined. Basically, 
this is a three-dimensional, complex problem, and only an experimental program 
can provide a reliable answer. As such test data appear to be very scarce, and since 
a formal three-dimensional solution to this problem would be very lengthy indeed, 
a compromise is suggested here based on the elastic theory of plates. This method 
may be used in preliminary design and data reduction in support of experimental 
work. 

Utilizing as far as practicable the notation already employed, Fig. 33.19 il¬ 
lustrates the proposed mathematical model. Some theoretical solutions are avail- 




